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Dr Pedro J. del Nido (Boston, Mass). Thank you very much,
Professor Liu. I don’t think we can match your numbers in total
volume.
This is a very important article in that it brings out one of the
potential complications to one of the potential long-term problems
with using any single procedure for a wide variety of anatomic pre-
sentations. Your results are outstanding, and your conclusions that
the BCPS adds to the late results is actually quite interesting,
although I think somewhat controversial.
First of all, I have a few questions and then a comment.Was there
any difference in early mortality or morbidity between the 2 groups,
between the group that received only the cone procedure and the
group that received the cone procedure plus the BCPS procedure?
Dr Liu. Thank you, Dr del Nido, for your comments and the
question.
In this group we compared TV regurgitation after the operation.
Before the operation, for the BCPS group, we found severe regur-
gitation in almost all 20 patients. We had 10 patients with severe
regurgitation from this group. However, after the operation, 15 pa-
tient had mild regurgitations, and 4 had moderate regurgitation. In
the group without a BCPS, we found 4 patients with mild, 4 pa-
tients with moderate, and 2 patients with severe regurgitation,
and therefore they had different results.
Dr del Nido. I guess that sort of leads me to my next question;
that is, this study represents your entire experience, I think, with
the cone procedure because you started in 2004. Therefore it in-
cludes your learning curve for these patients. As we all know,
the learning curve for the cone procedure is quite steep. When
did you start doing the BCPS procedure in these patients, and
did you start from the beginning deciding which group would
have the BCPS procedure, or did you start later in your
experience?1182 The Journal of Thoracic and Cardiovascular SurDr Liu. Before we do the cone reconstruction procedure,
we also do some for patients with Ebstein anomaly. Since 2004,
we have done the cone reconstruction procedure. At the start, we
did not do the bidirectional Glenn procedure and then during the
follow-up, we found that some things were not so good. Therefore
we compared the patients with and without the bidirectional Glenn
procedure, and we found that the group with the bidirectional
Glenn procedure had good results.
Therefore we now have 3 stages. First, before the operation,
based on echocardiographic analysis, if the patient has an enlarged
right ventricle and the echocardiogram shows very severe regurgi-
tation of the TVand also during the operation we find very severe
regurgitation of the TV, it is also very difficult to separate the pa-
tient from cardiopulmonary bypass, and therefore we need to do
the BCPS procedure.
Dr del Nido. The other question I had, because your experience
is very different than our experience, is that we have been doing the
cone procedure not quite as long; I think we have only been doing
it for about 3 years. We have more than 40 patients now, and we do
not have a single patient in whom we have had to do the Glenn
procedure, the bicaval pulmonary shunt, to come off bypass or
to preserve RV function. Our late results are that this procedure,
the cone procedure alone, is actually quite durable. In intermediate
follow-up at about 2 years, we do not see any recurrence of TR.
Therefore this makes me wonder. One of the concerns I have al-
ways had about the cone procedure is that there is not much discus-
sion about the more severe cases in which you have not just a very
tethered anterior leaflet but one in which the anterior leaflet actu-
ally is attached to the septum and therefore you have tricuspid ste-
nosis in addition to severe regurgitation. Have you been able to
analyze the patients on whom you operated on and had difficulties
separating from off bypass on whether tricuspid stenosis was part
of the problem after the cone repair and that is what led you to have
to do the Glenn procedure? Can you comment on that, please?
Dr Liu. Yes, we have some cases. After the cone reconstruction
procedure, if the RV pressure is high, then we also check it by us-
ing echocardiography. If there is some stenosis of the TV, we do
the bidirectional Glenn procedure.
Dr del Nido. Because the alternative is simply to fenestrate the
anterior leaflet, and this is what da Silva does. In fact, he makes
large fenestrations in the anterior leaflet; he has not seen tricuspid
stenosis, and we have not either. I am wondering whether this is
a difference in the technique that you are applying versus what
other centers are applying.
The final question I have for you, and the concern with routine
use of a bicaval pulmonary shunt in these patients, is that many of
these patients have a substantial right ventricle that can generate
quite a bit of pulsatile flow. Have you seen problems with hyper-
pulsality of the SVC? If you see that, what do you do about it?
Dr Liu. That is a good question. After the bidirectional Glenn
procedure, we perform one and a half ventricle repair. It is very inter-
esting. In our country we have a lot more of the RV problem than in
western countries. Therefore we have a lot of RV problems, such as
very severe pulmonary stenosis and tricuspid stenosis and hypoplastic
right heart syndrome. Therefore we do some one and a half ventricle
repairs.
In this group we did not find very severe pulsatility after SVC
syndrome. We only had 4 or 5 patients temporarily this way. Wegery c May 2011
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Dhad another group in which found the SVC syndrome complica-
tion after one and a half ventricle repair. Sometime after the
operation, maybe 3 or 4 months, we found the complication of
SVC syndrome. We do the banding of the main pulmonary
artery or between the main pulmonary artery and the bidirec-
tional Glenn shunt. We put this banding in the right pulmonary
artery.
Dr Florentino Vargas (Buenos Aires, Argentina). It was a very
nice presentation, doctor.
I saw you included patients with Carpentier type D obstruction
in whom you applied the procedure. If you see the anatomy in
these patients, the atrialized portion is huge. The ventricularized
part is really minimal. In most of those cases, the valves are adher-
ent to the outflow tract. These are the cases in which the valve itself
creates some degree of pulmonary obstruction. Therefore it is dif-
ficult for me to imagine, and I am really interested to knowwhether
the procedure was applicable to these patients. Because these areThe Journal of Thoracic and Car
Cthe patients in whomwe are prone to consider in the part of the Eb-
stein anomaly that are susceptible to a univentricular type of path
rather than this approach.
First, did this kind of procedure apply to the Carpentier-type
subset of patients? Second, is there any patient with Ebstein anom-
aly in whom you consider that the anatomy was not suitable for the
cone procedure?
Dr Liu. Even in patients with the classification of Carpentier
type D, we also do the one and a half ventricle repair. I thinkmaybe
this is only the follow-up, and therefore maybe we need the
long-term results.
What is the second question?
Dr Vargas. Are there any patients in whom you saw the anom-
aly, determined it was not the Ebstein anomaly, and you said: well,
it is too bad. We go and do a procedure, just put him in the ventric-
ular path, I don’t think a repair can be done.
Dr Liu. In this series we did not find that.diovascular Surgery c Volume 141, Number 5 1183
